The study uses the quarterly data covering the period 1980 -2012 
Introduction
Many economists argue that inflation is strictly a monetary phenomenon and that inflation occurs when the rate of growth of the money supply is higher than the growth rate of the economy. This is the conventional monetarist linkage from the creation of base money to inflation when the central bank issues money at the rate that exceeds the demand for cash balances at the existing price level. The increased demand in the goods market pushes up the price level as the public tries to get rid of its excess cash holdings. It is the contention of these economists that the central bank can eliminate the link between budget deficits and inflation by refusing to monetize the deficit. Higher deficit policies may lead to inflation if the deficit is financed through money creation though they may also increase price level even if the deficit is financed through the sale of bonds. But the rate might not be as high as it would be the case with money creation. The government borrowing requirement will increase the net credit in the economy, drive up the interest rates resulting into crowding out of private investment. The reduction in the growth rate of the economy will lead to a decrease in the amount of goods available for a given level of cash balances and hence the increase in the price level.
Since the 1980's, there has been a growing consensus on the importance of macroeconomic stability and much emphasis was placed on price stability and exchange rate stability. Price stability in South Africa remains the overriding long-term objective for monetary policy. However, budget deficits seem to disturb the economy in that they lead to inflation if monetized. Budget deficit occurs if the government is forced to spend beyond its tax revenue. In order to clear the deficit the government needs to either borrow or create money, but under certain conditions (e.g. in a growing economy) creation of money leads to seigniorage revenue. Leeper (1991) describes a situation where fiscal deficits imply that inflation will eventually occur as the one where there is an active fiscal policy and a passive monetary policy. Such a situation is also described as a fiscal dominance. With fiscal dominance, an increase in government debt will eventually require an increase in seigniorage. A contractionary monetary policy aimed at producing lower inflation will initially lower seigniorage revenue and requires that additional debt be issued. This ultimately leads to higher inflation. If the fiscal authority does not adjust, the monetary authority will be forced eventually into producing higher inflation.
The loss of public confidence in monetary or exchange rate targeting regimes has forced banks to look for a credible nominal anchor. In this context, many countries have recently adopted explicit inflation targeting as their monetary policy regime. South Africa is following this example, as the reserve bank puts in place as rapidly as feasible a formal inflation targeting framework. Price stability in any economy depends solely on the central bank independence and the financial market development. If the central bank is not independent enough to block out the external forces that would compel it to create money so as to finance the deficit, then the country is likely to experience high inflation. This therefore suggests that inflation management lies in the hands of the reserve bank (central bank) and the financial market.
Global consumer price inflation accelerated very little in the year 2012 and this brought some concern regarding the rise in the budget deficit and the international oil prices. Almost all countries experience the problem of high budget deficit associated with high inflation. It is in rare cases that a particular country will have a balanced budget. If government's spending exceeds its revenue, the resulting deficit has to be financed either through borrowing or through issuing of money. Borrowing by the government is limited by the public's capacity or willingness to hold additional government debt and monetary expansion leads to inflation.
The South African Reserve Bank (1996) has attributed the slow-down in inflation during the first half of the 1990s to the consistent application of conservative monetary policy since the late 1980s and the impact of the drawn out recession of 1989-1993 on inflation expectations and wage settlements. These factors were supported by the relative price stability in South Africa's main trading partner countries and a somewhat more stable exchange rate of the Rand. During the past four decades inflation in South Africa seldom entered the moderate range, defined by Dornbusch and Fischer (1993) as persistent annual rates of price increases ranging between 15 and 30%. 
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Inflation is expressed as the annual percentage change in the consumer price index (CPI). Inflation was relatively low until the early 1970s, averaging 2.5% during the 1960s. It subsequently accelerated and entered the double-digit range in 1973. During the 1970s, the average inflation rate was 10.3%. After a period of relative stability around a level of 11% in the late 1970s, inflation rose again in the early 1980s. The 1980s were characterised by high, but relatively stable rates of inflation ranging from 11.5 to 18.6%. The average inflation rate for the decade was 14.7%. Inflation subsided significantly in the early part of the 1990s. After peaking in 1986, the rate of inflation began decreasing and in 1993 it dropped to beneath 10%. It subsequently decreased further to 5.2% in 1999. On average, consumer prices rose by 9.3% during the 1990s. Money supply and budget deficit were seen to be increasing in those years. As budget deficit increased money supply also increased, which might provide an indication that the deficit was monetized and that resulted into inflation. South Africa's huge budget deficits to finance its numerous public sector undertakings and persistent high inflation rates in the last two decades have only created massive poverty and a potentially explosive socioeconomic environment. The country's dismal economic performance raises in the minds of domestic policy makers as well as foreign advisors the basic question of how to control inflation and thereby bring back the economy into track. The relationship between the two variables (budget deficits and inflation) now brings us back to the classic policy debate between the Keynesians and the monetarists. The former would argue for drastic reduction in South Africa's budget, whereas the monetarist would emphasize on stringent control over the country's money supply.
South Africa experienced a massive budget deficit, high growth rates of money accompanied by high rate of inflation. Each economy tries to establish a balanced fiscal policy as one of its macroeconomic policy conducts. If South Africa continues to register some increments in the budget deficit it will continue to have a high rate of inflation and a target range will not be reached. An inflation rate of 5.2 percent was registered in 1999 with the deficit standing at 2.8 percent, but in the following year inflation was 5.3 while budget deficit was at 5.4 percent. Policy makers view deficit and inflation as hazardous to the economy if the latter happens to be persistent. But if the deficit remains unchecked it impedes on the flexibility of policy making and consequently hampers economic growth. Thus eliminating large budget deficit is a necessary condition for achieving price stability. What then should the fiscal and monetary authorities do to maintain price stability while trying to get rid of the budget deficit?
Literature review
This section discusses the related literature on the subject. We explore both the theoretical and empirical literature. Under the theoretical literature we explore how the respective variables enter the model, thus helps to determine the main determinants of inflation. The empirical literature provides a summary of existing studies on the subject. The theoretical literature section demonstrates how money growth and budget deficits affect inflation.
Theoretical Literature
The tax cut and the attendant increase in the deficit have two major stimulative effects. First, the tax cut increases disposable income. Second, if the deficit is increased, there is an increase in net private sector financial assets. This follows from the equilibrium condition (2) which can be written as (
Where I is investment, G is government spending, S is national saving and T is the tax revenue, is the government deficit. The stimulative effect of the tax cut and deficit increase is represented by an upward shift of the IS curve. The expansionary effect of the shift in IS curve will depend on whether the LM curve shifts or not. The movement of the LM curve will depend on how the deficit is financed. If additional reserves provided to the commercial banks are created, the money supply increases and the LM shifts to right, adding to the expansionary effect of the deficit. This ultimately leads to a rise in the general price level (Branson, 1989) Each government has its budget constraint; it has to pay its bills just like individuals households do. It enjoys the two options of paying its bills. It raises revenue by levying taxes or going into debt by issuing government bonds. Ways of financing government spending are well defined by an expression known as the government budget constraint: which states that government budget deficit (BD) which is equal to the excess of government spending (G) over tax revenue (T) must equal the sum of changes in the monetary base ( ) and the change in government bonds held by the public ( . Algebraically, we can write:
(4) The government's constraint reveals two facts. If the government deficit is financed by an increase in bond holding by the public, there is no effect on the monetary base and hence on the money supply. But if the deficit is not financed by increased bond holdings by the public, the monetary base and the money supply increase. This boils down to inflation if the quantity theory holds. Financing a persistent deficit by money creation will lead to a sustained inflation (Mishkin 1997) . If it is temporary, it would not produce inflation. In the period when the deficit occurs, there will be an increase in money to finance it, and the resulting rightward shift of the aggregate demand curve will raise the price level. This tells us that a deficit can be a source of a sustained inflation only if it is persistent rather than temporary and if the government finances it by creating money rather than by issuing bonds to the public. If we assume a non -interest bearing debt, we can write budget identity as:
(5) or
Where G is the public sector expenditure, T is the public sector revenues, Y is the real income, P is the price level and H is the base money. In a steady state growing economy, it follows that (7) Where is the difference operator; H*, P and are scaled base money ( ) H PY , inflation and the growth rate of real income respectively. It is assumed that the long run income elasticity of money is unity. Then the simplified constraint is (8) When solved for P Δ we have c
Where B is the scaled budget deficit (( ) )
, c is the constant term interpretable as the inertial inflation rate and and are slope coefficients associated with the scaled budget deficit and the income growth. This now states that inflation is explained by base money, budget deficit and real income growth. Sargent and Wallace (1981) proposed an analytical framework, where seigniorage assumes the central role for deficit finance. This proposition views the relation basically as a game between the fiscal and the monetary authorities. Under the assumption that the fiscal authority is the first to make a move, the monetary authority is left with a difficult choice in order to balance the intertemporal budget. It either loses its policy in the short-run to avoid high inflation in the long-run, or tightens its policy today at the expense of an inevitable future increase in inflation. The budget deficit increases and eventually may become unsustainable. In sum, a fiscal dominant regime implies unavoidably a positive intertemporal correlation between deficits and inflation, with causation running primarily from deficits to inflation (Sargent and Wallace 1981) . Another approach argues that the main channel is the effect of inflation on the real value of the stock of debt and on the real interest rate. While Sargent and Wallace (1981) saw their approach as an economic policy game between fiscal and monetary authorities, Keynes (1971) regarded this approach as a social game between rentiers and workers. Society does not tolerate ever-increasing taxes, and therefore, other ways such as inflation must be considered to reduce the accumulated stock of debt. According to this analysis, causation runs from budget deficits to inflation.
The study tries to investigate the role budget deficit and money growth play in the inflationary process in South Africa. The interrelationships between these variables have been at the heart of the monetary economics literature (Ozman, 2012) . Budget deficits are inflationary in the monetarist framework only to the extent that they are monetized. Recent studies concentrate on the United States (USA) as well as the European countries and such studies returned inconclusive results because some supported the hypothesis while others did not. This then left a question of "what economics factors countries can target in order to reduce inflation. Dweyer (1982) tested the leading explanations for the positive link between the level of prices and the government deficits and found no significant evidence. Darrat (1985) focused on the link between federal deficits and inflation by relating the rate of change of prices to money supply, deficits and lagged inflation rate. Darrat (1985) concluded that both the money growth and the federal deficits significantly influenced inflation. Akcay, Ozmucur and Alper (1996) 's study whose main aim was to gain an insight into which the channels through which the deficit has been operating in Turkey both in the post world war II era and in the postliberalization era. The short-run dynamics of inflationary process were also analyzed and their study revealed that there were two cointegrating vectors, though the coefficients of deficits and money growth had negative signs. The negativity of the coefficient of GNP implied that an increase in the GNP ratio seemed to imply a lower inflation rate at steady state and an increase in growth of money was associated with lower long-run inflation rate. Akcay, Ozmucur and Alper (1996) , however, stated that any linear combination of those two cointegrating vectors was also a legitimate candidate for characterizing the long-run relationship among the three variables and one such combination gave the cointegration relation as money growth and deficits being exogenous variables. The monetarist explanations of inflation have followed the classic study of hyperinflation by Cagan (1956) in stressing that changes in money cause changes in prices. Sargent and Wallace (1973) suggested that it was more appropriate to look at causation between money and prices as running from both sides. Frenkel (1977) and Jacobs (1977) also came with the same suggestion. But in their studies, they emphasized that a common explanation for increases in the money supply that led to inflation was due to government's fiscal operations. Apart from these studies, other studies like that conducted by Aghevhi and Khan (1978) have recognized that the increase in the money supply might not be independent of inflation. They introduced the idea that inflation occurs in a widening of fiscal deficits financed through the banking system, more especially by the central bank. If budget deficits were experienced, financing them through money creation would result in the increase in inflation. The purpose of Aghevli and Khan's (1978) study was to examine the link between increases in money supply and inflation in four developing countries, Brazil, Colombia, Dominican Republic and Thailand. Their study first showed that the variables in question were linked in a two-way relation and found a link in the form of reactions of the government fiscal deficits to inflation. The conclusion drawn from that study was that the financing of the deficit through money creation increased money supply and hence inflation. The control of inflation required deliberate action by budgetary authorities if the monetary policy was not to be excessive. Darrat (2000) reconsidered the inflationary effects of budget deficits after Hondroyiannis and Papapetrou (1997) had denied any direct impact of the deficit on inflation. He pointed out some problems associated with the Hondroyiannis and Papapetrou (1997) results that prices were second-difference stationary but when undertaking the cointegration test dealt with first difference. The second problem of the Hondroyiannis and Papapetrou (1997) results was that they performed the cointegration test in a bivariate setting that included only money and prices, whereas their primary focus was presumably on the role of deficits in the inflationary process. Darrat (2000) re-examined the cointegration relationship among money, prices and deficits using the Johansen-Juselius 1 cointegration approach and found that the cointegrating vector by Hondroyiannis and Papapetrou (1997) was misspecified. His empirical results reported that, besides money growth, higher budget deficits had also played a significant and direct role in Greek inflationary process.
Tekin-Koru and Ozman (2003) investigated the interrelationships between budget deficits, money growth and inflation in Turkey using trivariate system containing money growth, budget deficits and inflation. Their test results strongly supported the quantity theory of money, that any change in the quantity of money will change prices as well. Choudhay and Parai (1991) also investigated the role of huge budget deficits in Peru's near hyperinflation. That study used the rational expectations macro model of inflation to find out the effect of the anticipated budget deficits on inflation rates by using annual data of Peru for the period 1973:1 to 1988:1. The study found a positive relationship between budget deficits and inflation with money growth acting as an intermediate. Their concluding remarks were that Peru's huge budget deficits as well as high rates of money growth did have significant impact on the high inflation rates during 1973 to 1988.
Neyapti (2012) in his simple model investigated the relationship between budget deficits and inflation with the view that the nature of this relationship depends on the characteristics of the monetary and financial institutions. The main hypothesis of that study was that budget deficits were inflationary when both the central bank was not independent enough and the financial market not developed enough to contain inflationary expectations. The results also suggested that the effect was largely attributed to low degrees of central bank independence and financial market development.
Methodology
In view of the empirics, there seemed to be mixed findings relating to the relationship between inflation, money growth and budget deficits. The paper aims to establish the relationship between inflation and budget deficit in South Africa, with a view to increase literature on such relationship. To determine the relationship, if any, this study employs a simple VAR analysis. The VAR enables, through the impulse response functions to trace out dynamic responses of the other variables in the model. Such responses allow us to determine if such shocks can be classified as monetary policy shock or fiscal shock.
Model specification
The connection from deficits to inflation is somehow a difficult one to establish for certain reasons. First, empirical studies trying to capture the link between budget deficits and inflation are bound to produce results that are quite sensitive to the choice of the model being used when one considers the number of possible versions that can be constructed. Most of those studies used the inflation model, while a few used a trivariate system. In view of the discussions above and the adaptation to be followed, the linear regression equation to be estimated takes the following general:
B.deficit:
M. supply:
Where i (11) and (12) can be reduced to equations (14) and (15), which could be inverted o give equation (16). 
Equation (4) represents the monetary authority while equation (5) represents the fiscal authority, in this case the budget deficit. Presenting equations (4) and (5) in matrix form and making s θ the dependent, we arrive at
This shows that Equation (6) that monetary policy shock is linear in nature.
Data description and estimation
The study uses time series annual data for the period 1980 to 2012. The variables are: a consolidated budget deficit, which is expressed as ratio of Gross Domestic Product (GDP), growth of money supply as well as the economic growth (GDP) and inflation rate which refers to the growth rate of the consumer price index in South Africa. The data for the analysis was sourced from South African Reserve Bank (SARB), Tradingeconomics.com and Statistics South Africa (StatsSA)
Empirical analysis
The reliability of the results is done on both a priori criterion as well as on statistical test criterion. The reliability of a priori criterion is determined by the principles of economic theory and refers to the sign of the coefficient of economic theory. On statistical criterion, the statistical theory aims at evaluating statistical reliability of estimates of parameters. Table 1 reports unit root tests results as it is vital to establish the properties of data 
Granger 2 causality analysis
It is necessary to determine whether money growth and budget deficit play any role in the inflationary process in South Africa. There seems to be no causality between inflation and the growth of money supply between 1980 and 2012. This is justified by the F-value that is insignificant as depicted by its probability value. What this means is that money growth does not cause inflation. This is in contradiction with what the theory postulates that money growth causes increases in prices. Inflation also does not cause money growth. There is no causation between money growth and inflation between 1980 and 2012.
The causality between budget deficit and inflation was tested. The hypothesis that budget deficit does not granger cause inflation is rejected and thus we accepted an alternative (budget deficit granger causes inflation). The probability value for the F-statistic is 0.0825, which implies that the F-value is highly significant, therefore we conclude that budget deficit does granger cause inflation in South Africa. The opposite, is the case with the null hypothesis that inflation does not granger cause budget deficit. We tend to accept and conclude that there is unidirectional causality with causality running from budget deficit to inflation.
Model estimation and results
The main aim of this paper is to find the macroeconomic impact of budget deficit and money growth on inflation in South Africa using the VAR analysis. Table 2 below presents VAR results. Budget deficit seems to have a positive effect on inflation in South Africa at lag two, although the coefficient is not statistically significant. Economic growth and money supply also show some impact on the inflationary process. The passed values of the all the variables have the mixed signs, for example, the coefficient at lag one for inflation turns out to positive and highly significant. Inflation lagged twice bears a negative sign implying that current inflation is affected negatively by past two years figure. 2 See Granger (1969 
Impulse response functions
Appendix A shows the impulse response functions of the variables included in the VAR to both a monetary and fiscal policy shocks. The dashed lines in each graph show the 95% confidence bands. The impulse response functions are plotted over a 10 -year horizon. It is expected that during a monetary shock, GDP, budget deficits and inflation will fall. Inflation reacts negatively to a shock in monetary policy. This is shown by solid line falling in period one up to period ten. The graph that shows response of CPI to GMS suggests that the unexpected increase in money supply tends to provide a positive jolt to inflation about three years later. Inflation will then subside from end of year three up until year six, after which it will be stable.
Inflations reacts positively to a shock in budget deficit, meaning when budget deficit increases unexpectedly, there will be slide rise in inflation from year two till year five. After period five, it then becomes stable throughout. The response of money supply to other variables, including inflations shows both negative and positive at different time periods. When inflation falls unexpectedly in period one, money supply fall and then increase from year two up until period five. In period one, a negative response is experienced, though this happens only for a short period of time. A positive shock happens for at least four years and then stability is observed.
In the deficit -inflation relationship, we observe that a price shock brings a negative response to budget deficit in year two and positive in year three. The average response of budget deficit to inflation is fairly negative for at least ten years. On the other hand, budget deficit responds negatively to growth of money supply up to year four. At this period, the impulse attains a maximum of -0.094. Budget deficit is found to be responding positively to shocks in DGP from year one to year eight.
Cointegration
The test procedure is to move through from the most restrictive model at each stage to compare the trace or maximal eigen value statistic to its critical value and only stop the first time the null hypothesis is not rejected. The trace (table 3(a)) shows that there are two cointegrating vectors while the Max-eigenvalue (table 3(b)) suggests only one cointegration vector. . We therefore carried out the long-run regression analysis based on those two cointegrating vectors. We first normalize inflation and run a regression. This implies that budget deficit and money exert negatively towards inflation while budget deficit affect it positively.
Conclusion
The policy implication of this study is that inflation in South Africa is mainly due to increases in budget deficit and the growth of money supply. The study has shown that inflation in South Africa is largely structural in nature and that the monetary authorities have limited control over the main determinants thereof as the fiscal side of the economy contributes towards inflation process. This suggests that it would be difficult to achieve the objective of price stability to the levels prevailing in the main trading partners 3 . The study shows that fiscal budget deficit and growth of money supply have equally contributory impact on South Africa's inflationary process. Therefore, in order for South Africa to control its inflation rates, it needs to cut the size of government deficit perhaps by cutting the size of its bureaucracy drastically. The policy of cutting government expenditures to control domestic inflation was also advocated by Corsepius (1989) when addressing the Peruvian experience. The government each year increases the amount of social grants and these have to be held constant for sometime. This will help in the reduction of government expenditure. Perhaps equally important, this direct and potent impact of budget deficit on inflation is not contingent upon debt monetization since the monetary authorities are trying to maintain the significant impact of money growth on inflation. It should be noted that, compared to other determinants of inflation, budget deficit and money growth seem to have a quicker and stronger effect on inflation. It seems useful to note that our study's evidence for the significance impact of budget deficit on inflation is inconsistent with the Ricardian Equivalence hypothesis (Barro, 1974) . Both the fiscal and monetary authorities must act such that budget deficit is reduced and that money supply is not excessive, as that leads to inflation. Like we pointed out that high budget deficits are not desirable at all, they lead to inflation if monetized, reduce national savings and thus crowd out private investment. Since economic theory suggests that there is a positive relationship between investment and economic growth, crowding out private investment leads to a decline in economic growth. The control of inflation requires deliberate action by the budgetary authorities if the monetary is not to be excessive.
